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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flexible dye-sensitized solar cell with high 
performance. 

SOLUTION: The flexible dye-sensitized solar cell is composed of a photoelectric transfer 
electrode having a semiconductor layer decorated by a sensitizer on a metal mesh, fixed on a 
transparent substrate, an electrolyte layer containing at least a material exhibiting a reversible 
electrochemical oxidation-reduction property, and a counter electrode constructed of a metal 
foil which is covered by a substance having a catalyst action to the substance showing the 
reversible electrochemical oxidation-reduction property. 
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(c c R ' . R ' , R . R " a. ^^mmm i jx±> »t u < i ~ 6 ©7 

+ K*3S6~1 2£D7'J-;l'S (7 x=.)imr£ E) , $fc:ap<h + i'P<^;L'S* 

^ ^ /T< L , 5 (c |i| - T' t ^ o T J; I V:. $ . X ~ M n y > ^' > , S C N ■ . S 
eCN~.C104".BF4".CF3S03". CCFaSOzDaN"", (C2F 
sSOg) zN", PFe", AsF6~^ CH3C00"', CH3 (CgH^) SO3 

(Cg F5 sog) 3C-, i^i/7 yiP7 3. \t y. h V 'y7 y >i ^ y-f t y-^tz 
lii't y7 ^~ h ^ :^ y^^st. ) 

[ 0 0 5 6 ] 
[ 0 0 5 7 ] 

afcs nrMftftafb^s^j^ftiTtif 1^, t.^ 5 b K •)/ ^ X ^^ i: 
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IS, 7xP-fe>', p -^yV^y 7, 7, 8. s-rV^i/T/^/i^^^^y. n, 
N, N' , N' -rh9^f';l'-p-7x:ibye:/75y, rb5f-77;L'/'?U>'. ^7 
y h'y-^y. p - h )V )V7 5. y . y x V2 i/ 7 ym-y x v i^r yMi&^s ^ (n^m , #u 

f b b U 'i' . 7 ll'^:^'-}l'-7 )V^-)VzyX)Vy ]^ , \iY'p^yy-^/y. tr 
^ a y > ^ ^ ^ if S c t f * S o S fc . v^ D > Y :t > ^ S C N ' . S e C N ~ *^ 

^miiti^M7 ~t y (X") ;&w-rsffistl!f3itcMi^?>ns. i:ne©7:^;i-y^w 
t ?>^mtLTii. 7 fi'i} V ^m^. 7 V ±m^mm. Am7 y^::.^ 4Wits 
7.t^=.^i,m. 5 yj -i/ i. ts , ^7 ^^^i^'y L.mrj:Et^mifi^n?>. 7!Vio^j^mm. 

7 JVij V ±m^mmt LX . MftWfcti. LIX, NaX. KX. CeX, MgX^. C 
a X 2 mtl^^-lfhtl^o 10 
[ 0 0 5 8 ] 

'Mfc. Am7 y^c^^J L^mtLXlt. MW&3iCii.. ( C H 3 ) 4 N * X ^ ( C ^ H 5 
) 4 N ' X , ( n - C 4 H 9 ) 4 N + X " . 



^ ^ if n ^ , 

[ 0 0 6 0 ] 

S . 4 4-^ 4-^ 7 ^" t U T . ^ » 65 {C ii , ( C H 3 ) 4 P ^ X " , ( C 2 H 5 30 
) 4 P ^ X " . ( C 3 H 7 ) 4 P ' X ■■ , ( C 4 H 9 ) 4 P ^ X ■ . ^ 5 icti . 
[ft 1 3 ] 



[ 0 0 5 9 ] 
[ ft 1 2 ] 




20 




CK 





40 



[ 0 0 6 1 ] 

^^^vu '^AtMi! bxa. i^o'cQ-issT'g^^ns fecoA^^if ?>ns 
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[ ft 1 4 ] 




X" 

[ 0 0 6 2 ] 

C C T . R ' cfc t; R § ^ ^ ^ 1 ~ ] 0 C7) 7 ;P * ;U S . S ^ ^ a 7 ~ 2 0 , 
S L < 7 - 1 3 « 7 ^ ;!/ ^ ;b S ^ .1^ L T 4o i-; . S 1/^ }C |5l - 7- t S ^ o T S I V ttz 
. R ^ ~ R ^ 7K^ii?tfc«jK^iSt 1 ~ 1 0 07;V + ;l^S. S /"ctii^sg^ 7 ~ 2 

[ 0 0 6 3 ] 

c £7) J; 9 * Y 5 7 U A tg « :R|^M i: t T a . i - 7' d - 2 , 3 >' ^ ^ ;L' - ^ 
5 ^ y U "i? i, tg , ] - 7 D ti° ;l/ - 3 - ^ 5 y U 'i' A S . 1 - X ^ ' 3 p< -f- H 

-< i^'/^j ^ L.m. 1 - ^ + i/ ;i - 3 - ^ ^ ;b ^ = y u ti ^ *^ ^ {f p. n s „ 

[ 0 0 6 4 ] 

ju. mm<f7=.i?'^i.^EiSimff^n?>o 

[ 0 0 6 5 ] 

[ 0 0 6 6 ] 

[ 0 0 6 7 ] 

l*:^iS^*t;VJtT'5i^ b> ^*D-r 5 21 t T-^ So $ , « ^ fk ^ 6<J iC^ 14 i£ >t^ -r J; ^ 

>^X2 f y t y . S C N . S e C N ■" . C 1 O 4 , B I- 4 . C F 3 S O 3 ' , (, C 
Fa SO2) ^N'. (C2 F5 SO2) zN". PF6~> AsFg", CH3 COO 

' , c H 3 ( c 6 H 4 ) s 0 3 ^ , *j J; t; ( c 2 F s s 0 2 ) 3 c " *^ 6 s (J n § *J 7 - 

® D y y ffl § C t T' ^ S . 
[ 0 0 6 8 ] 

u«^l,^|5SD,1ftPI^^nSfe®-rti&l/^*^l««)i?Kff5(DMai;LT. 0. 00 1 
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~ 1 0 m o 1 / L . L < . 0 . 0 1 ~ 1 m o 1 / L T' § C t S $ L V> o /c /£ b 

. U K 'y ^ Xtt^rSjgffiiS^^^JST'ffli/^S^^tt, cl tD PS D T a * !.\. 
[ 0 0 6 9 ] 

[ 0 0 7 0 ] 

[ 0 0 7 1 ] 10 

iUm<DMWWt LX l/±. BF4~. CF3 S03~. {CF3 SOg) j, 

N~. (C2 F5 SO2) PFe". AsFg". CH3COO". CH3 (C 

6 H 4 ) S 0 3 ■ . ( C 2 F 5 S 0 2 ) 3 C - . J; t; iV 7 y 7 5 F -Y Jj- y (. D C A 
■ ) t^iimiih^fi7:^:ty^^t^7]l^V^mm. 7 V ±m^.mi&. 4 15 7 y ^- 

[ 0 0 7 2 ] 

7;bA'J^^. 7;b*U±«^«^<7)*ftMtLTa. LiClO^^ LiBF4. L 
iPFs^ LiCFaSOa. Li (CF3S02)2N. Li (C ^ ¥ ^ ^ 0 ?, ) 2 ^ 

, C H 3 C 0 0 L i . C H 3 ( C 6 H 4 ) S 0 3 L i . Li ( C g F 5 S 0 2 ) 3 C , L 20 
iDCA> Mg (C104)2^ Mg (BF4)2> Mg (PF6)2. Mg (. CF3 SO 

3) 2> MgLCCFa SO2) 2 NJz, Mg[(C2 F5 SOg) p N] 2. Mg (CH 

3COO)2^^^g[CH3 (C6H4) S03]2,Mg[(C2F5S02)3C]2, 

M g (D C A ) 2^*^*if snso 
[ 0 0 7 3 ] 

4ffi7>'€^'>At|, S^^4l5 7y^-'^A«®*#:fi!>Ji:LTa. (CH3) 4 N + B 
F 4 . ( C 2 F! 5 ) 4 N B F 4 ' s ( n - C 4 H 9 ) 4 N B F 4 ■ . ( C z H 5 ) 
4N' Br", (C2H5) 4N+C104~^ (n-C^Hg) 4 C \ 0 ^ ~ , C 
H3 (C2H5)3N^BF4"^ (CH3)2 (C2Hs)zN'^BF4"^ (CH3 
)4N+S03CF3", (C2H5)4N+S03CF3~, Cn-C4H9)4N+ 30 
S03CF3".$?>{Cli. 
[ 0 0 7 4 ] 
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[ft I 5 ] 




[ 0 0 7 5 ] 

S 4 IS X - -i? 2^ ^ . 4 » 4-^ X 4-^ :i A ifi CD 1 ft M L T ii , ( C H 3 .) 4 P 
^BF.-. (C2Hs)4P^BF4~, (C,H7)4P^BF.~, (C.Ho) 
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[ft 1 6] 




10 



20 



^ * (f n s . 

[ 0 0 7 7 ] 

^ tc. ^ 5. ^ W "ir Ia U<D M^W m t L X ii . \ -fu\L)\^ - 2 , 3 ■- 'J i- ]V ~ 3, ^ 
V) ^ hf Y "7 y l\' t u - V s 1 - •/ P tf ;l/ - 3 - p< ^ ;!/ -Y 5 5^' y >; A r h ^ 7 ;!/ 

- 3 - 5 ij Ar h ^ 7;P^a 1^- h^^b^^^f fenSo 

[ 0 0 7 8 ] 

[ 0 0 7 9 ] 
[ 0 0 8 0 ] 

[ 0 0 8 1 ] 

(Dm&tLX . 0. 01~10mol ,-' L>i!?SL<tt0. OS-lmol-L^a'&f? 
[ 0 0 8 2 ] 

A^T-t S«nS®!SWfJi: LTa. If t PIS 5 n ^ *^ > ^ h 'J 7 ^ - * 50 
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[ 0 0 8 3 ] 

n 5 ft *^^!? a ^ 6 n s o 

[ft 1 7 ] 



HO r2 
N ( ( 1 ) 



R'2-COOH 

[ 0 0 8 4 ] 

L < a 1 ~ 6 <D7 )v^-jvm^^^to ^^v^'y^-T't bTi±y -ym. mm^ Mm. a ^m^ 

^ff S c t *^T' t So 7;l/4^;Hi: ura. CT;ifi> x^;i/a, yu(f;US. 

1 - -/a If /L-a, y^;bS, t--/^;l'S. i/ a ^^-> ;V ;& ^ § t T- 1 S „ 

cfc y 7 4^ ;i/ s 1 ^ 4 fu }c g r s o R ^ , 7j< ^ 7- a ^ « S!r i ~ i o , » $ l 
< tt 1 - 6 © 7 ;l' ^- S ^ 1- o 7 ;l' ^ ;I/ S i: L T a . M ^ li\ ;i/ S . x 9^ ;i/ a , 7° 
rJ^;^S, i lf;l.S, 7f^;^S. t - 7 ^I'S . d 4^ i/ ;b S ^ |t if 5 c t 

^tT'tSc RMi. j^Hiiii-io. ii?SL<«i~3©7;l'-+^:/SSfca7;l/*iJr 

ym. fv\^VTymmfs^^ifBti^o 

[ 0 0 8 5 ] 

SS (1) T ^ ^ n § ft ^ %I CD :R i: L T . 3 - ( 5 - D P - 2 H - > h 
U 7 y - ;l/ - 2 - -Y ^l/ ) - 5 - ( 1 , 1 - i/* ^ ;l/ X f- ;1/ ) •-- 4 ■ t H n 4^ -> - ^-O -t>' > 
ftiAym. 3 - ( 2 H > y h 7 ;V • 2 - ^' ;l/ ) - 5 - ( 1 , 1 -r- ;l/ X 

f- 71/ ) 4 - tlFP^^iZ-^^-lfyx^y^, 3- (2H--'S>'yhU7y-;l/ 2 

;!/) - 4 - t: Fa:^^^^^^-^ yx^f 3- ( 5 - ^ ^ ;!/ - 2 H - ^ :/ y F U 7 y- ;l' 
-- 2 --f - 5 - (1 - ^;l'X9^;l') - 4 - K p 4^ y -tf > y o yiS > 2 - ( 

2 ' - t F D 4^ - 5 ' - 7t ;P 7 X 71/) ^ > y F U 7 y- ;W . 2 - ( 2 ' - h F D 4^ 
- 3 ' , 5 ' - ( a , a -y p< ^ ^l/'^ > i/* ) 7 x ;l/ ) y y F U 7 y - ;l/ , 2 

- ( 2 ' - t F D 4^ - 3 ' , 5 ' -zy - t - y f- ;l/ 7 X - ;L/ ) ^ > y F V 7 y - 71/ . 2 

- ( 2 ' - t F u 4^ - 3 ' - t - 7 f - ;l/ - 5 ' - / ^ iVy X jV) - 5 - ■i' tj a ^ y 9 
F'J7y-;l/. 3- ( 5 - ^ P D - 2 H -'^vy F U 7 y-;l/- 2 --Y^l/) - 5- (1, 

1 - ^< X - 4 - l: F n 4^ >/ - >"tf > y p > ^ :t ^' ^ ;U X X T ^ * if 

[ 0 0 8 6 ] 

^>y7x y y#*&5rWt5ft^tli: LTti, «^J^}J. TfB©-«a^ (2) ~ (4) T' 

>K n 5 ft ^ w *^ <!f jg t ^ 6 n s o 
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[ f t 1 8 ] 




[ 0 0 8 7 ] 

± IS - IS S ( 2 ) ~ ( 4 ) 1,^ T . R ^ , R , R . R V R ' ' , & R ' Mi 
, x^;l/S, i;;l/S. i - :?^n If t - ;PS, St>* a 'n^^ i/ 

[ 0 0 8 8 ] 

R ' . R V, & t; R ' ° . ^ 3lt5( 1 - 1 0. 5i? S t < a 1 - 3 17) 7 ;V * b > S S /£ 

7 ;v + u r > a % -r 0 7)V^i^ymtLxii. m^ii. -^f-uyMs h U 

pi. p2. p3. ql. q2.St>*q3tt, ^ n n S'J IS fC 0 S 3(0mi^^mt. 
[ 0 0 8 9 ] 

±iLi--iart (:2) ~ (4) r-^-^n^^y^y / ynm^-^r Li^^m 

tbxii.. 2 - ^ 'i' r2 ^ iy - A - pi h ^ y y X / y - 5 - -^j 7fs ym . z , 2' 

i/" t: K p 4^ i/ - 4 - h 4^ y y 7 X / y - 5 - ;^ y K . 4 -- ( 2 - t F p 4^ 
y/-f)l) - 3 - t h" P ^ -> ^ > -tr' > 7" P > S . 2 . 4 - t: F P ^- --^ > -/ 7 X y > 
, 2 - b F P 4^ i> - 4 - ^« F 4^ > y 7 X / y . 2 - H F P 4^ '> -- 4 - :^ F + V 
7xy>--5-X;l'/^yi^, 2-t:FP + '>-4-n-:ti'F4^v"^>'V'7xy>, 2, 
2' -i?t:KP4^i/-4, 4' -i/*;<F + i/'^>y7xyy, 2, 2' , 4, 4' -tF 
"7 n^^'^yVy X / y. 2-t:FP^i^-4-;<F^>'-2' - Jl^ ts^ 'y ^y 9 

y x / ymtt^m^fibn?). 

[ 0 0 9 0 ] 

^5^«S®^iR^J«^ffltiffiSTa& D . S /t {gffi T § ii ^ © ffi ffl S t> # tc M PS ? n § « ^ 
a^^/^*^ffiffl•rsii^tt«»ScfJcD^ifii:LT, o. ooi-iOmoi/L. iffSL 
<ti, 0. Oi~imol/L-efeSe:i:*^MSLt,>o 
[ 0 0 91] 
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CD II t u T ., i£ u > . 2 - ^ ^ V y . 3 - ^i^-jiifV y'y. 4 - ^ ;H£ 
U 'Jy. 4 X f- ;b U i/' > , 4 -- :/ n t: ;l/ tf U i/' y . 4 - t - -y- ;l/ - tf U > , 4 

v'' )< -y- ;i/ 7 i y t; i; i/" y . 2 - y -7- Ji7 i / v zy y , 2 , e - y ^ ;i/ 'j > , 2 
. 4 , 6 - h f - ;!/ e u >' , 4 - fcf' ; i/' / 'J >/" y . 4 - tf a v s; y e u y . 4 - 

(2-7 5/x^;l') lf'JS/*y, 2- C 2 - 7 5 / x ^ ;V) If'Ji?^, 2~:^h^iy/i- 
}V\iVi^y. VlciVym. 2~\£Vi^y>i^ 2 - if 'J '>*>x^ 3-tf'J 
i/"^^^?/-;!/. 2, 3-i^^'P'^yr/tr'Ji/*>', -:a^>'75h\ =.:n^yms 4, 10 
4 ' - If ifi J > . 2 , 2 ■ - If If u s; > ^ CO If y > ^ ^ ft ^ . 7 :i. y > . i; ;L/ 7 
V y m <D 7 V y m m# . ^ / u y. V ^ / V y rj: E <D ^ / V y M mi^ . < y X ^ 

[ 0 0 9 2 ] 

oT'tis:^^*^ m^t?>^'^i>inmn^<Dm&ti lt. o. ooi-iomoi / 1, , & 

SL<ao. 0 1~Imol/LT'*5c:i;*^SSbl^o 
[ 0 0 9 3 ] 

a. If t Ll.^ iD t LT, ( a ) -7 h y 7 X (fi)c^ ( a ) ) t , ^ < t t 

(b) Bjffi^&tt^ft^&^I^ffcaTtlf tt%.i^T%H (^^ (b) ) %^tL. ma^CcfcO ( 

c) nmm Cc) ) e-t-tti-s tcA^^^t* ?>nso c n tc ^ ^ , rit 

^t^^^TfeJ;^^o l«^^?Hf*:«fil« bT mm^^ (b) s/stt. fig^ (b) 
( c ) , ^5t/Mi$ Si^^^r h y 7 ^7 xpfifciii^sns C i: J; o 

T @ f*« ^ t /-c « y jgfig $ n s o 

[ 0 0 9 4 ] 

*?§B)?tc?ot.^TBf^?v h y ^ X (a) ) t L T i^M V ^ ^ U ^ t b Xli . M 

^^^pv h y 7 ^ x*ftT, &^i^it'f^mm<Di^ha'^. xnnmMcomtu. ^fcunjmmt 30 
.s#«i^^«cD!^iinii: J; 'J Tiaft:)^^s fcay;v«^;b^?g^$ nntf #K wPStiM < , -lis 

±l3iS5^-?"^ h y 7 i^xi; bTO!|f ttJ&/T^-rii!^?{t^^i: LTtJ, 'n:^ ■9- 7 n n :/ n 
Ifl'^. rh-7 7Dnxf-py, hy7nDx^b>, x^by, •/pifW^', 7'i7yrJ 
::■^y;^, iSfttr-yx^. 7^y;l/^. p^^^^yyl/®. vl^^y^. »7KvU^yK, 
^^7l/7^yU'-h, x-j^;l/7^yu-h. ?<^;l'/5?^yu--h. X^U>, 7 7fte 
^yr>&Hcot-yN'-^l^S/-c««l^LTff&n5ffi^^ft-a-ft^^tf5c:i:!b<T 

[ 0 0 9 5 ] 40 

#y 7 -y fttr- y r yi^iS^i-^ft^tii: bTti, 7 -vfttr^ y T ycom^ai^ft^ 

(/ ^ « 7 >y If y f > t ffi CD 1 ^ tt ^: y - , Ji? ii a V i/* ;H & / V - i: ® i± 1 
^ft^^ff S c ii^s-t't So 7-y{tif-y 7^'>i:ttfi^?it«ffl©ll^ttt /V- (J-XT 

7PDX5'U>'. hy7PDX^U'>. xf-b->. 7ntfUy. 7^yrJ:=.hy;L'. ffift 
If :^ y r > . 7 ^ y . ^ 9 ^ V HM. -ru-f yM. M^i^-^ U ym. /^f-}i7 ^ U 
-h. x^;V7^yyb-h. y^i" )l ^ ^ ^) U- h . U yrj: E ^m^^t ^ C t ff^tj 
So d ne.Ofti-z'fe, If fc:*;l':1^4^i^;l'»^frs*/ V- i:<D^±l^tt3b^i!f S bi>o 1" 
Ji^ y 7 -y fttr- y Ty|^-|Si5i-i={t-&fti: bTtt, A ^PaP^^ ->;l/SJ&#W-r S cD 
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[ 0 0 9 6 ] 

ttl~2 5mo \ %(DmmTmMt^ C tti'^X't 
[ 0 0 9 7 ] 

*5 i/^ T . If t 7 7 ft :i U r > iCN + +J- 7 D P :/ D 1^ > ;& 1 ~ 2 5 m 0 1 % 1 S 
^i^;7 7^be^iJT>-'^4^'9-7PPyntfl/^/«t-&f*:^fi;^-?---<'hiJ7^'Xi:-r5^' 
*>e«tt7^;i/i.i:LTifSL<ffli,>sc:i:*^-c?*«o *ft«l-^tb<73SS:§2a«« 
.h«7>yftH:^Ur>-^4^'9-7PP'/PtfU'>'#^l-^#;^ig^bTfgfflbTfeSt,^„ 
[ 0 0 9 8 ] 10 

tfc, <:n?)®ttl-a-tt^yx'-;&2^mt:(±ffll/^T7-yffclf:^';ryi;±tl^?ti-S 
C t 1? § S o W^ii. 7 7 ft e - 'J X > + ^ 4^ -9- 7 P P :/ P U > 4 f- h •i? 7 P P X ^ 
U > V 7 7 ft kf 'J r > + '\ 4^ 7 P P 7° D 1^ U > + 7 U ^ . 7 7 ft tT U r > + 
^ -9- 7 n P 7 P If 1/ > + M 7]< V U ^ > ® , 7 7 f 1 1: - U x :/ + r b ^ 7 P P X 9^ 1^ > + x 

[ 0 0 9 9 ] 

6 ic, ^jsclga^tfe-^^Tttii^J-i^v h U -V t LTd? U 7 -y ft If^ U r ^j'-y-ft 
U ;l'?i3Sffi5i-?ft^ti, :jJ^ U ^ ^ U b- h^,«^^?ft^ft. U 7^ U P- h U 20 

5> 7- ft 1^ » cS; y~ 4^ u x-T;nsffi53-?ft-&tiA^eia'n§ «^?fta-ti'& i mmiiL^m 

& LTf£ffl-r § C i: fcT'*So fe^l^li:}^ 'J 7>y ftt:'- y r y?^^SfJ-?ft-&%t. ,hf3L 
/•cii;^?ft-&ftcDt/V-^2aJi(±^^l-&*ttTf#6nS«l-&|i*:*ia^J-X±l-&L 
Tf^MfSc: i: tie* 5o <:©t *cD*3Sl^f*fe5i.^a«l^f*«E^fiJ^a, j)^ 'J 7 
7ftif-ury?^ii)^?fk^fti oog«gi5t^bT> mw z 0 onm^^&LT tt^Ct 

[0100] 

*fgWt*5^>Tffl[.^ 5 U 7 7 ft ex ij ir >?^iS^^fb^tl©lS-¥i§^^?-Hci:. 

1^10, 000-2, 000, 000 T**«3,jl?SU<iil0O, 000-1, 000 

, 0 0 0 coiBHcDtcOib^iifjitfgffi-rs j: t*^T'*So 30 

[0101] 

■'^VM-^n^it^ff^mitMn^^^^.r^sn (^^ (b) ) iiLra, «ftwi<:ii, tuii 

CD S t,^ T Mti^ L #a U K «y X «^ U K 'y ^ X tt «M?§ai!«?i *^ ffl e. 

(b) t LT U F 7 ^7 XSig?gi!!S»J.Xn^ffll/^§«-&tt. l^S. i^Sc5:^ (c) tin 
d t *^^;f S fi!c» (bj t LT U F'y ^'Xtt'ga?§a$lia'^fflV^§^a-a, fig 

i> (c) ^f|ffflL^5;<Tt. #ffflLTfet'^?)«fl5^TtJ;i>„ 
[0102] 

^mrsm^it^mmitm^^^^^st^m (b) j (Dmmmic'Of.^zu^icmm 
a^i/^A^ am, iii^^^@f*«SP®cf t 0 . 1 aa%j;i±, L < « 1 ga%i:^±, 5 4o 

, ?6ic^!fSb<a5 ota%WT©fiT?-&s?-a-sci:*^T«5o 
fsis. sS.^ (b) tt. Rl^iSfiJ (fig^^ (c) ) fcWffl-rs c i:*^<!f S Lt^o 

[01 03] 

i^mm ii^^ (c) ) a, "ij^^«^ft^WKftiiic!i^tt^^'>-rftiic^.ti-5)f 5i t L 

TfFfflt-So ol^^Jfc bT«, -i§lc«aft^^:;^^«ffl^i:fc^^T«^»«m^«i L 

T ffl ? n!# § t oT' ^ ntf o^-rn t fgfflf 5 c T' * . w t a k ^ 

:*-iK;^.-h, i!> )t ^ }\^ 7, }i' t- ^ 1/ V . i/^ h^yx.^ y, 7-bhxh'j;l/, a-p^f-;!/ 

- 2 - ;t 4^ +^ y U v^ / > , y-fi-'ny^hy. X 4"^ v > , 3 - ^ X * ^ > , ■>* 50 



(22) 



JP 2006-324111 A 2006. 11.30 



t^Vyy. ^ ;l/ 4-^ ;!/ A 7 ^ F. ^ h ^ i/ x ^ > , r h 7 t: F P 7. 7 > , 7 i^f^::. 
F> / ii^vj V 'J y y . U F u f-;^, V ym h V j-i" ii^timt L^^ . S fc, 153 

[0104] 

Rll^J i^^ (c) ) ©^fflfi^±#^i:^JRg^i*v^!b^ a^, iS^? Hft^j^gft^tc 2 0 
Ma%j.x±. Jif s u < 5 0 ®fi%«±, $ 6 tje's b < « 7 oMa%«±'r^ D . 

9 8 HS%t:^>\ iff S b < li 9 5 nm%&LT. ? L < « 9 OSM%Ji(T«ST# 10 

f ? ti- S C t /o^ ^ t 5 „ 
[0105] 

(b) tfi)c^ (c) -^fffffl-r^^-^, (b) f&'A (c) tjgflf bTi^o-flSi)' 

fjg^ ( b } /fiic^ ( c ) *^Saj:bT' 0. 01-0. 5. $6lC§f£L<ttO. 03-0. 
3 ©lEHT'^So 

fig^^ (a) t>hfLTli, ilfSL<afig^ (a) / (^5^- (b) ( c ) ) H 

ft J:t *M / 2 0-1/1, ^KHf"^ L < it \ / \ 0~l/2®IBHT'fe5Ct!b^^SL 

[0106] 20 

cn^Km^. mii^^mu^icii. mmic ^ ^ cuc^wmmn. mnm^scium. 75. 

>(b ^ fa ^ CD ffi « ,t 5^ % # # 5 ^± T t ^ . 

S ? [a « » S t *3 1^- 5 5^ it « « « « ffi ffl M t -O > T !|f t ffl PM kt 3S: < fl 1 T' ^ S 
. a^> t 0 . lS*%iX±, S L < « 1 MSyoWi:, iSiblciff^M 

L < tt 1 0 RS%i)(.hT-* 0 > 7 0 nm%&iT. iff S U < a 6 0 Sfi%J.XT^ $ 

b < « 5 OSfi%WT©S-e^*^-a:S c ilA^T'tSo S ^^^!!SiRffl^ 7 :i V 

[0107] 

i^: tc :4s: lg f;: t5 1. ^ T -ri ^ ^ H ft tt » 1 ^ ^ y e ^ 14 7 ^ ;^ A L T ffl 1/ ^ § C t 1? * 
S„ m^li. mtifS.^ (a) (b) . § ? tc pJr S t j; 0 IE ^ ^ n § ffi It fig 30 

^7>*>C^5:Sffi^;>?©ft«8?R^i.^S]cO:^ffit<};t)7^';l/Atfi!c}g-r5i:i:}cj;DY;t>g 

FSlCcfc S 7 Y Xlf>D-F^, T^"y T'n- FSj^ 

, aA?£. if^^^f 5 c i:*^T*5<, 

[01 08] 

;b A j^? i!^ -r « c t n s , 

^f^LTtt, F^^^f3-^?x 7U-K3-t?^ P7F3-:?, t-i'7a-^, ij/^-Xn 40 
X If yn- F?£t-->v^Ttt. M iG 1 t? ? ^ (c ]» S ^ # RSiJ T ife!; tf , m 

u^^mm^i'FmL. s^^sas^i^ftmj^j; ?i* ±jf fern, igji-rs c i:r'se)^■r 
§ ^ § » 

[0109] 
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[ 0 ] 10] 

* ^ ffl i.^ 5 n § ^ M ?S t L T a . 7 U + -> ■/ ;l/ g) ?) us D # tc PI 5g ? n ^ (/^ . 
;l.n::i>^i., #8 X r > U X <]; y ^- n ^ £D ^ n , $f t L < f- > 

mTHl. 5/(m~0. 5 mmOlBH*^»t L < . t) S L < « 2 0 ;t m ~ 0 . 
[01 1 1 ] 

7 X 4f U If a-;L'«c); ^ W ft t! ^ ^ « ;^ - sJ^" > S ft ir^^J^<-r5 C ^ 

tt^«^}^fi!c-rS C ^;^DSItg;g:;^-:^^>t-^5p4i: LTtt. # M PI "5 n 5 C |» 
^^t)\ mP^^i. d^P >ft ifT- F-y Lfc 7^ > FSli, Mfe^^ 7 r ^ h . ;?f^X 
^kti-t^y. 7^i-\yy~/'7 ^ . 'r i- :r.yy^ ^ . jgft]^. ?3'n!33->7X, ceo 
^C7 o^if(D77-u:/^, #«S;fca^llf(7);«7-3p>:f-/^a-:^*H^^tf5c: 

feni*. ^(c^xg$n^<, MJSjgtti: LTfi. mmm. 

[01 12] 

Life/ifgaStX^ U-yRlfiiiJ. ¥«E[JSIiJ. y^lf7EPBiJ. HltS^JSiJ, 7 u 4-- y f?] SiJ , ft 
M«ttt«*Jif?(*5 JcD'M^' >^f'-%ii^b;^c:'^-X h^?S«Lfcm. 5. ^ T' ^ « co 

S3HL/£li, ilU^Vfc j; o T3Satt^^-«tt^l&]±? t> St^o toxica, ;t - 7 > ^ 

J; fS^^ lUc J; ^ T ^ ft 5 ^if S L < « 5 0 "C ~ 7 0 0 "C , J; 0 ^ S U < « 1 0 

0 °C ~ 6 0 0 'C > $ 6 iif ^ L < 2 0 0 °C ~ 5 0 0 °C 5 . S fc. 'i:^ g IS U T S ^ 
HH^TlPMfiic^tf -P T fcav^o feSt^a. iJCVD, r/^Xv C V D ft if® C V Y 
ty\f:~U7./^^y y^iS.E<D7.A>y y^^ PLD. 7 - ?£ ft if ^ m«f ffi . 

Si«)!?;< -y^^ftiftDSSfijcKS^^ffSi: i:*^T'#So c v D t j; 
D fig^f ^SitSJgtt 3 0 0 °C«±A^^lf S L < . ^ ?.tcj!?* L < « 5 0 0 °CJ;(± 

T-fe^o tfc. C V D o^tW^iS^MWLTt t/t. riSijXaSS-T'ti. (^S?S 

- (2 o'c~3 0 o°c) a)iEHrt-r-fl5/s?ns(7)*^«!f Ltv, 

[ ?8 CO ^ ^ ] 
[0113] 

»«?acDfi=-SA^Bjiiti:ft So 
[*stl<?J] 

[01 14] 

t «T? a ft (.^o 

[0115] 

(Mmm 1 ) 

(1) ^mm.mi-^:^7{i^^m:^-j 'y =L^m<Dwm 

9 :=.7^'-7.Y (Ti-Nanoxlde-T/SP, V-^n^^'XaS)^^+'y>^ 
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1 80iim(D7-fV^-'^-^}%\.^X:^~hb. 5 2 0 XT' I mm^fS^t ^ C t 

xm-^ 1 8 li m<Dmit^^ yM^n^^ l tz, ikicmiUit^^ yyi^mw. ( i 6 . 5 % Si. i± 
-^^^ L^m) ^2 5fgfc#|Rb/-c/J<)g!^t , ± fg ^ ft ^ ^ > « S S « L . 
mX'. 4 0 °CTM O^aBLfc^^ ^iJ/KT-gfe^L. 4 5 0 °C t 1 If M b 

±.mx'mhtlfci-^ ~7m.m^)^^T-'^ h^m (Ru t e n i umSaS-b i sTB 
A : y-'7P:^i';^?tii) (4. OX 1 0" " mo 1/L) fcl 

[0116] 

(2) 7 U4^i/:/;bS^fR]«S©ffa 10 

/f^O. 0 5mm(7)^^>afi(t«a9 9. 7ia%)c?)M-ISt„ DCs'^':^ha>'X 

-^j ^ V y^iccfc D 3 0 n p t mm^jBf&t ^ n tx. nr^]nmt ltzo 

[01 17] 

(3) ftn^mm^<r^\fm. 

. 5 3 ~ 6 3 ;i ml(73**7X e-X^-Zf^^PrfivilffllctJ 5.ffl!tt,>;fe„ <l(Dtt-W>mXU 

t ;S:SgP5^fcttyf-;l/d'A^EHL^5b^ofco d O _t-Jc , P E T S ffi 1;: 0 &' L ft ^ M 

.y ^/^ffi^^^-ST. 2 M P a i7)E:^^7b^itT}g« Lft. f# P> n /£ -b 
« if. A ?L M T , 0 . 1 m 0 1 L CD 3 ft U Z. t 0 . 5 m o 1 • ' 1. (7) 3 ft 1 - 20 
c: t^ ;V 2 , 3 " ^" f- - I' 5 ^" y U "i? A 0 . 0 5 m o 1 /' L«3'>^i:0. 5rn 

0 I i(D A - t - u y^^^tf 3 h^^i^l/o V V ^urgffi^XSaA 

■ofc. C<Dj;^oVCLXmrc^)V\cmilA±m^ ( l R W/m^ ) *SS*f L> tt* 

so Sbfci: S^^JtW^^lf 14 (^^a^5. 2%) >&f#^Cc fFSLft^/u 
^ SiJ^ U T ^) ^{b m 6 *^ o ;fc = 

[0118] 

(ssa^j 2 ) 

m^3 0 II 100:><-y->'aCO^^ty^S^-y;/a^llcml^ice]DftlU>43a* 30 
^ 5 F r - :/ 7 X a t as 0 f\f it ft c 1 6 °C t o ft , 0 . 0 0 2 m 0 1 / L « ii 
^^*?gJS*t?tul5^?^^f ^^S^f -y S^aSS^ 3 0 VT' 1 ^MPi^liffrS C fcfc J;oT 
^^f:^7«^^{^l!bfto J:n^4 5 o°Ctf 1 itJPJ^fiic^. SSIB^J 1 i:^]1i«;^?StJ;f3 

Mffi*!!)^ (1 kW/m') ^MWL. « « ffi # 14 '& iJ '£ L ft t C 
5, a«!7 4 7t«^^tf 14 (^^5?(;s^5. 0%) ^fffto 
[0119] 

ixtWim 1 ) 

WfiiiiLT, I T0!i#tSB^?ltt7'r;l/i=. (h-ettSS!) ±tD cvi^^ hD>x/^ 40 
•y ^ U y^^fc J; 0 3 0 n mCD P t ilj^ % ^fig b ft m«i * ffl 1.^ ft J^i ^ '*5S«?IJ 1 fcTHll^t L 
T^«^ j^^^^f^iSIL, ^1K*RI)te ( 1 k W/mM «ffi«J±!|^14^)IJS L 

fttC?,, 14li^g|?a;^ 3 . 0%t. Igl^tOT'Softo 

[0120] 

( Jrb «i W 2 .) 

SiiS!B##lfittt2 iCT^^nri.^^STi^it':.}; D> I T O®#§5S0^^«7 ^ ^l-A ( F - tr 
ttS) ±t^^~7«®^ffSLfto ^ifSilLTliO. 0 5 mm©f^^ y?Si:fc D C V 
^FD>'X/^>v5!'J:/^^tJ;t)30nmiDPt»K;grJ^fi!cLft«fl8^fflt^. SISIMlillB! 
^il<:)t«^^^i^;&f^S ^{U*ISi)t (1 kW/m^ ) JSrgglifL, flM«ffi^14*iJ5£ 
Lfti:i:;5. ^-iDJtW^^lf 14tt^^?ai^ 2 . 8%^;. Igi^feiOT'a&o fto 50 
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F ^~jU(.m) 5F051 AA14 CB13 CB15 CB24 CB27 FA06 FA14 FA16 FA17 FA24 
GA05 

5H017 AAOO ASIC CCOl CC05 EEOl EE04 

5H032 AA06 AS09 ASIO AS16 CC13 EEOl EElO 



